Intracellular regulatory cascades: examples from parathyroid hormone regulation of renal phosphate transport.
The knowledge about intracellular regulatory cascades in hormone action has increased considerably over the last few years. Receptor occupation at the plasma membrane level results in a production of intracellular messengers, such as cyclic nucleotides (cAMP, cGMP), inositoltrisphosphate (IP3), diacylglycerol (DAG) and a rise in cytosolic calcium concentration. These messengers control the activity of different regulatory mechanisms which operate either in sequence or in parallel to generate the final biological response. In PTH-dependent regulation of renal phosphate transport, cAMP-dependent and calcium-dependent mechanisms are involved: Recent experiments with cultured renal epithelial cells have confirmed that activation of adenylate cyclase is the initial event. However, the cAMP signal can be bypassed and direct activation of protein kinase C seems to mimic PTH induced inhibition of phosphate transport. The final event in the regulatory cascade is most likely a removal of the phosphate transport system followed by a degradation.